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$T_{s}(r)=- \frac{1}{2}\beta r^{2}+T_{0}$ , (1)
$\beta\equiv\frac{H}{3\kappa C_{p}},$ $\kappa$ $C_{p}$ To
$g=-\gamma r$ , (2)
$\gamma$ $r$
$d\equiv r_{out}-r_{in}$ $d^{2}/\nu$





$\nabla\cdot u=0$ , (3)
$\frac{\partial u}{\partial t}+(u\cdot\nabla)u+\tau k\cross u=-\nabla\pi+\Theta r+\Delta u$ , (4)
$P( \frac{\partial\Theta}{\partial t}+(u\cdot\nabla)\Theta)=Ru\cdot r+\Delta\Theta$ . (5)
$u$ $\Theta$ $T_{s}(r)$
$\eta=\frac{r_{i_{11}}}{r_{out}}$ , $\tau=\sqrt{T}=\frac{2\Omega d^{2}}{\nu}$ , $P= \frac{\nu}{\kappa}$ , $R= \frac{\alpha\beta\gamma d^{6}}{\nu\kappa}$ , (6)
$\eta$
$T$ Taylor $P$ Prandtl $R$ Rayleigh
$w$ $v$
$u\equiv\nabla\cross\{\nabla\cross(rv)\}+\nabla\cross(rw)$ , (7)
$[( \Delta-\frac{\partial}{\partial t})\hat{L}_{2}+\tau(k\cross r)\cdot\nabla]w-\tau\hat{Q}v=r\cdot[\nabla\cross((u\cdot\nabla)u)]$ , (8)
$[( \Delta-\frac{\partial}{\partial t})\hat{L}_{2}+\tau(k\cross r)\cdot\nabla]\Delta v+\tau\hat{Q}w-\hat{L}_{2}\Theta=-r\cdot[\nabla\cross\nabla\cross((u\cdot\nabla)u)]$, (9)
$P( \frac{\partial\Theta}{\partial t}+(u\cdot\nabla)\Theta)=R\hat{L}_{2}v+\Delta\Theta$ , (10)
202
$\hat{L}_{2},\hat{Q}$ ( ) $\theta$ ( ) $\phi$
$\hat{L}_{2}=-\frac{1}{\sin^{2}\theta}[\sin\theta\frac{\partial}{\partial\theta}(\sin\theta\frac{\partial}{\partial\theta})+\frac{\partial^{2}}{\partial\phi^{2}}]$ , (11)
$\hat{Q}\equiv k\cdot\nabla-\frac{1}{2}[\hat{L}_{2}(k\cdot\nabla)+(k\cdot\nabla)\hat{L}_{2}]$ , (12)
(8), (9), (10) Simitev and Busse [8]
$R_{e}=0$
$v= \frac{\partial v}{\partial r}=w=\Theta=0$ , at $r= \frac{\eta}{1-\eta},$ $\frac{1}{1-\eta}$ , (13)
$\eta=r_{in}/r$ ut $\eta=0.4$ ,
$P=1$ $\tau$ $R$ $52\leq\tau\leq 500$ , $1500\leq R\leq 10000$




$(N, L)=(16,21)$ , (21, 16)
aliasing error
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3: $(R=R_{c})$ $(\theta=90^{o})$ $u_{r}$
$(\Phi=22.5^{o})$ $\omega_{z}=$ $(\nabla\cross u)$ (a) (f)
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( 4). TW4 ( )









( 5). Takehiro [9]
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(a) $\infty^{I}l\Omega$ (b) $\infty^{1}|\Omega$
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